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(54) METHOD AND DEVICE FOR CONTROLLING INTERIOR LIGHT OF VEHICLE 



(57) Method and device for controlling an interior 
light of a vehicle, in which when an ignition key is pulled 
out of an ignition switch with doors closed, the interior 
light is turned on for the convenience of the dirver or 
other passengers who get out of the vehicle. A control 
unit (1) detects the on or off condition of each of an igni- 
tion switch (2), a door switch (3) and an ignition key 
detection switch (4). When it judges that the ignition key 
is pulled out of the ignition switch with the doors being 
closed, the control unit keeps the interior light (5) on at 
the second brightness level, lower than the first level for 
the door or doors being open, and then switches it off 
after a predetermined period of time. 
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Description 
TECHNICAL FIELD 

The present invention relates to a method and s 
apparatus for controlling an automotive room lamp. 

BACKGROUND ART 

A room lamp of an automobile is provided at or near to 
the center of the roof in the automobile interior and is 
configured to be switched on and off in response to the 
operation of a manual switch or to the opening and clos- 
ing of a respective door of the automobile. When the 
door is opened, the room lamp switched off until then is is 
usually lit up at full luminance (see FIQ. 1). The room 
lamp is also lit up if a door is incompletely closed, to tell 
the driver and passengers the incomplete door closure. 

Extinction control of the room lamp is carried out in 
various ways. For example, in some extinction control 20 
methods, the room lamp is instantly turned off when a 
predetermined period of time has elapsed from the 
moment at which a vehicle door was closed, as indi- 
cated by line A in FIG. 1. Another method controls the 
luminance of the room lamp to gradually decrease from 25 
the moment at which the door has been closed or at 
which a predetermined time period has elapsed since 
the closing of the door, as indicated by line 6 or C in 
FIG. 1 . until the room lamp is brought to be turned off. In 
a still another method, the luminance of the room lamp 30 
is decreased by one step from the full luminance at the 
moment at which the door is closed, and is then gradu- 
ally decreased until the room lamp goes off, as indi- 
cated by line D in FIG. 1 . 

With any of these conventional room lamp control ss 
methods, however, the room lamp is kept switched off 
during a period from the moment when the driver pulls 
out the ignition key from the ignition switch to the 
moment when the driver or a passenger opens a door to 
get off the car. Therefore, the driver and passengers 40 
must operate inside lock knobs and inside handles to 
unlock and open doors in the dark This causes incon- 
veniences. 

On the occasion that the driver or a passenger gets 
off the car, taking his/her belongings such as a bag or 45 
papers which were put on a passenger seat or the tike, 
he or she is required to open the door to turn on the 
room lamp and then check and take the belongings 
before getting off the car. Especially in the rain or in the 
like condition, it is necessary for the driver or the pas- 50 
senger to turn on the room lamp by turning on a manual 
switch, check and take the belongings, turn off the room 
lamp by turning off the manual switch, and then open 
the door to get off the car. In this manner, heretofore, the 
operation from the extraction of the ignition key to the 55 
getting off the car not only is troublesome but also takes 
much time. 

In addition, all the above-described room lamp con- 
trol methods are inadequate to provide a sense of secu- 



rity for the driver and the passengers to confirm that 
doors have been surely closed at the time of getting off 
the car. According to the control methods of the types 
indicated by lines A and B in FIG. 1, the luminance of 
the room lamp does not change at the moment when a 
door kept open until then is closed. Only after a prede- 
termined time period has elapsed since the closing of a 
door, the room lamp goes off or the luminance of the 
room lamp begins to decrease. Therefore, at the time of 
closing a door, there remains a sense of anxiety about 
the incomplete door closing. With the control method of 
the type indicated by line C in FIG. 1 , there still remains 
a similar sense of anxiety though not so much as the 
types indicated by lines A and B. With the control 
method of the type indicated by line D in FIG. 1, the 
luminance of the room lamp decreases by one step 
from the full luminance when a door kept open until then 
is closed, so that the aforementioned sense of anxiety is 
less. However, when the luminance of the room lamp 
decreases by one step, the driver and passengers 
sometimes feel that the room tamp flickers. 

Moreover, if the room lamp kept switched off is lit up 
instantly at full luminance when a door is opened, this 
causes a lack of a sense of high grade, a sense of hos- 
pitality, a sense of controlled lighting, etc. For this rea- 
son as well, it is desired that the method for controlling 
the room lamp be improved. 

DISCLOSURE OF THE INVENTION 

An object of the present invention is to provide a 
method for controlling an automotive room lamp, which 
can carry out an on/off control of the room lamp in 
response to the opening and closing of a door and to the 
insertion and extraction of the ignition key into and from 
the ignition switch. 

To achieve the object, according to one aspect of 
the present invention, a method for controlling an auto- 
motive room lamp disposed in an interior of an automo- 
bile is provided, in which the room lamp is subject to an 
on/off control responsive to the opening and closing of a 
door of the automobile. This control method comprises 
the steps of detecting the opening and closing of the 
door, detecting insertion and extraction of an ignition 
key into and from an ignition switch of the automobile, 
and turning on the room lamp when the ignition key is 
extracted from the ignition switch with the door being 
closed. 

According to the present invention, the room lamp 
is turned on at the moment when the ignition key is 
extracted from the ignition switch, so that the driver and 
the passengers can easily operate inside lock knobs 
and inside handles when they get off the car. In the case 
of getting off the car, taking belongings such as bags or 
papers, the driver and the passengers are permitted to 
check and handle their belongings with ease. Therefore, 
it is possible to shorten a time period from the extraction 
of ignition key to getting off the car. Moreover, the con- 
trol method of this invention can be embodied simply by 
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changing a control program, without the need of chang- 
ing specifications of existing room tamp control appara- 
tuses, so that the increase in costs can be prevented. 

In a control method according to a preferred 
embodiment of the present invention, the room lamp 
switched off until then is lit up at a second luminance 
when the ignition key is extracted from the ignition 
switch with the door being closed. The second lumi- 
nance is lower than a first luminance provided when the 
room lamp is switched on with the door being open. In 
this case, the luminance of the room lamp provided 
when the ignition key is extracted can be made clearly 
different from that provided when the door is opened (or 
closed incompletely). Therefore, when the room lamp is 
turned on in response to the extraction of the ignition 
key from the ignition switch, a sense of anxiety about if 
incomplete door closure causes the room lamp to be 
turned on is not given to the driver and the passengers. 

In this embodiment, preferably, the room lamp is lit 
up at the first luminance at the moment when the door is 
opened while the room lamp is being lit up at the second 
luminance. This makes it easy for the driver and the 
passengers to get off the car. 

Preferably, the room lamp is kept lit up at the sec- 
ond luminance for a predetermined time period, and 
then the luminance of the room lamp is gradually 
decreased and the room lamp is turned off thereafter. In 
this case, the illumination in the automobile interior can 
be provided for a time period required for the driver and 
the passengers to operate inside lock knobs and inside 
handles when getting off the car, and an operation of 
extinguishing the room lamp having a sense of high 
grade can be achieved. 

Preferably, the luminance of the room lamp is grad- 
ually decreased on and after an elapse of a predeter- 
mined time period since the door which was opened 
while the room lamp was being lit up at the second lumi- 
nance was closed, and thereafter the room lamp is 
turned off. In this case, a signal given by the room lamp 
and indicative of closing the door can be clarified, 
thereby enhancing a sense of security. 

Preferably, the luminance of the room lamp is 
decreased once to a third luminance when the door 
which was opened while the room lamp was being lit up 
at the second luminance is closed. The third luminance 
is lower than the first luminance and higher than the 
second luminance. In this case as well, the door-closure 
indication signal given by the room lamp can be clari- 
fied, thereby enhancing a sense of security. 

Preferably, the luminance of the room lamp is 
decreased once to the third luminance when a predeter- 
mined time period has elapsed since the door which 
was opened while the room lamp was being lit up at the 
second luminance was closed. Thereafter, the lumi- 
nance of the room lamp is gradually decreased from the 
third luminance, and then the room lamp is switched off. 
In this case, the door-closure indication signal given by 
the room lamp can be clarified, thereby enhancing a 
sense of security. Also, an operation of extinguishing the 



room lamp can be made in a manner providing a sense 
of high grade. 

Preferably, the luminance of the room lamp kept 
switched off is gradually increased to the second lumi- 

5 nance from the moment when the ignition key is 
extracted from the ignition switch with the door being 
closed. The second luminance is lower than the first 
luminance provided when the room lamp is switched on 
with the door being open. In this case, the illumination 

to having a sense of high grade, a sense of hospitality, and 
a sense of control can be provided in the automobile 
interior. 

Preferably, the luminance of the room lamp is grad- 
ually increased from the second luminance to the first 

is luminance from the moment when the door is opened 
while the room lamp is being lit up at the second lumi- 
nance. In this case as well, room illumination having a 
sense of high grade, a sense of hospitality, and a sense 
of control can be provided. 

20 According to another aspect of the present inven- 
tion, an apparatus for controlling an automotive room 
lamp disposed in an interior of an automobile is pro- 
vided, in which the room lamp is subject to an on/off 
control responsive to the opening and closing of a door 

25 of the automobile. This apparatus comprises door open- 
ing/closing detecting means for detecting the opening 
and closing of the door and for outputting a door-closure 
signal when the door is closed; insertion/extraction 
detecting means for detecting insertion and extraction 

30 of an ignition key into and from an ignition switch of the 
automobile and for outputting an ignition -key-extraction 
signal when the ignition key is extracted from the igni- 
tion switch; and control means for turning on the room 
lamp when supplied with the door-closure signal from 

35 the door opening/closing detecting means and with the 
ignition-key-extraction signal from the insertion/extrac- 
tion detecting means. 

Preferably, the control means causes the room 
lamp, switched off until then, to be lit up at a second 

40 luminance when the ignition key is extracted from the 
ignition switch with the door being closed. The second 
luminance is lower than a first luminance provided when 
the room lamp is switched on with the door being open. 
Preferably, the control means turns on the room - 

45 lamp at the first luminance when the door is opened 
while the room lamp is being lit up at the second lumi- 
nance. 

Preferably, the control means keeps the room lamp 
lit up at the second luminance for a predetermined time, 
so gradually decreases the luminance of the room lamp, 
and then turns off the room lamp. 

Preferably, the control means gradually decreases 
the luminance of the room lamp from the moment when 
a predetermined time period has elapsed since the door 
55 which was opened while the room lamp was being lit up 
at the second luminance was closed. Then, the control 
means turns off the room lamp. 

Preferably, the control means causes the luminance 
of the room lamp, switched off until then, to gradually 



3 



5 



EP 0 770 519 A1 



6 



increase to a second luminance from the moment when 
the ignition key is extracted from the ignition switch with 
the door being closed. The second luminance is lower 
than a first luminance provided when the room lamp is 
switched on with the door being open. 5 

The control apparatuses of the present invention 
and of the preferred embodiments thereof have various 
advantages which are the same as those achieved by 
the above-mentioned control methods of the present 
invention. w 



FIQ. 18 is a graph showing a change in luminance 
of a room lamp with elapse of time, caused by the 
execution of the second subroutine according to a 
modification of the present invention; and 
FIG. 19 is a graph showing a change in luminance 
of a room lamp with elapse of time caused by the 
execution of the third subroutine according to a 
modification of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph showing a change in luminance of 
a room lamp with elapse of time in a conventional is 
method for controlling an automotive room lamp in 
response to the opening and closing of a door; 
FIG. 2 is a schematic block diagram showing an 
automotive room lamp control apparatus according 
to one embodiment of the present invention; 20 
FIG. 3 is a flowchart for a lamp control routine exe- 
cuted by a control unit shown in FIG. 2; 
FIG. 4 is a flowchart for a flag setting subroutine 
executed by the control unit; 

FIG. 5 is a flowchart showing in detail a part of a 25 
first subroutine shown in FIG. 3; 
FIG. 6 is a flowchart showing in detail another part 
of the first subroutine; 

FIG. 7 is a flowchart showing in detail the remainder 
of the first subroutine; 30 
FIG. 8 is a flowchart showing in detail a part of a 
second subroutine shown in FIG. 3; 
FIG. 9 is a flowchart showing in detail another part 
of the second subroutine; 

FIG. 10 is a flowchart showing in detail the remain- 35 
der of the second subroutine; 
FIG. 11 is a flowchart showing in detail a part of a 
third subroutine shown in FIG. 3; 
FIG. 12 is a flowchart showing in detail the remain- 
der of the third subroutine; 40 
FIG. 13 is a graph showing a change in luminance 
of a room lamp with elapse of time, caused by the 
execution of the first subroutine; 
FIG. 14 is a graph showing a change in luminance 
of a room lamp with elapse of time, caused by the 45 
execution of the second subroutine; 
FIG. 15 is a graph showing a change in luminance 
of a room lamp with elapse of time, caused by the 
execution of the third subroutine; 
FIG. 1 6 is a graph showing a change in luminance so 
of a room lamp with elapse of time, caused by the 
turning on/off of an ignition switch, the opening and 
closing of a door, and the insertion and extraction of 
an ignition key during the execution of the lamp 
control routine shown in FIG. 3; 55 
FIG. 1 7 is a graph showing a change in luminance 
of a room lamp with elapse of time, caused by the 
execution of the first subroutine according to a mod- 
ification of the present invention; 



An automotive room lamp control apparatus of the 
present invention will be described below. 

This control apparatus is designed to control the 
turning on/off of an automobile interior lamp (room 
lamp) 5 which is disposed in the interior of an automo- 
bile. As shown in FIG. 2, the control apparatus includes 
a door switch (door opening/closing detecting means) 3 
for detecting the opening and closing of a respective 
door of the automobile; an ignition-key insertion/extrac- 
tion detecting switch (insertion/extraction detecting 
means) 4 for detecting the insertion and extraction of an 
ignition key (hereinafter called an IG key) 6 into and 
from an ignition switch (hereinafter called an IG switch) 
2 of the automobile; and a control unit (control means) 1 
which is connected electrically to the door switch 3 and 
the detecting switch 4. 

TTie IG-key insertion/extraction detecting switch 4 is 
switched on when the IG key 6 is inserted into a key 
hole of the IG switch 2, and is switched off when the IG 
key 6 is extracted from the key hole of the IG switch 2. 
The IG switch 2 is switched off when the IG key 6 
inserted into the key hole is at the IG-off position, and 
switched on when the IG key 6 is at the IG-on position. 
The door switch 3 is turned on when any one of the 
doors is opened, and turned off when all the doors are 
closed. The detecting switch 4 can be constituted in the 
same manner as a switch which is disclosed, for exam- 
ple, in Japanese Provisional Utility Model Publication 
No. 61-20656 or No. 62-36155. 

The control unit 1 has a computer which is con- 
nected to the IG switch 2, the door switch 3, and the IG- 
key insertion/extraction detecting switch 4. The compu- 
ter calculates a drive duty ratio of the room lamp 5 in 
accordance with the on/off states of the switches 2, 3, 
and 4, and outputs a duty ratio signal. The control unit 
has a lamp drive circuit which causes the room lamp 5 
to be turned on and off in accordance with the duty ratio 
signal outputted from the computer and which regulates 
the luminance of the room lamp 5 when the room lamp 
5 is switched on. 

The lamp drive circuit includes a power transistor 
having a base which receives the duty ratio signal sup- 
plied from the computer. When the transistor receives 
the duty ratio signal and is hence brought into conduc- 
tion, a drive current flows from a battery to the room 
lamp 5 via the transistor, so that the room lamp 5 is lit 
up. The luminance of the room lamp 5 varies in accord- 
ance with the duty ratio. 
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In detecting the insertion and extraction of the IQ 
key 6, it is not essential to employ the IQ-key inser- 
tion/extraction detecting switch 4 designed for this pur- 
pose. A conventional steering-wheel lock switch may be 
used as the detecting switch 4. 

The operation of the control apparatus shown in 
FIG. 2 will be described below. 

The control unit 1 of the control apparatus executes 
a room lamp control routine shown in FIQ. 3 at intervals 
of a predetermined period. In this control routine, if it is 
concluded in Step S1 that the value of a flag F t is "1", 
then a first subroutine, described later, is executed in 
Step S2. If it is concluded in Step S3 that the value of a 
flag F 2 is "1", a second subroutine, described later, is 
executed in Step S4. If it is concluded in Step S5 that 
the value of a flag F 3 is "1 ", a third subroutine, described 
later, is executed in Step S6. If the values of the flags F 1 , 
F 2 , and F 3 are not "1 the drive duty ratio D of the room 
lamp 5 is set at 0% and is output (Step S7). When the 
duty ratio D of 0% is output, the transistor in the lamp 
drive circuit of the control unit 1 is cut off. As a result, no 
driving current flows in the room lamp 5, so that the 
room lamp 5 goes off. When the execution of the first, 
second, or third subroutine in Step S2, S4, or S6 is com- 
pleted or when the setting of the duty ratio D at 0% in 
Step S7 is completed, this lamp control routine is exe- 
cuted again from Step S1. 

FIQ. 4 shows a flag setting subroutine which is exe- 
cuted by the control unit 1 at intervals of a predeter- 
mined time period in parallel with the above-described 
lamp control routine. 

In this flag setting subroutine, whether or not the IQ 
switch 2 is switched on is determined (Step S1 01). If the 
result of this determination is Yes, whether or not the 
door switch 3 is switched on is determined, to thereby 
determine whether a door is opened or not (Step S102). 
If the result of this determination is Yes, the flags F 1 and 
F 2 are reset to a value of "0", respectively, and the flag 
F 3 is set to a value of T (Step S103). On the other 
hand, if the determination result in Step S102 is No, a 
determination is made as to whether or not the value of 
a flag F 3EXE is "1" which indicates that a second half of 
the third subroutine is being executed (Step S104). If 
the determination result in Step S104 is No, that is, if the 
IG switch is off, the doors are kept closed, and the sec- 
ond half of the third subroutine is not being executed, 
then the flags F t , F 2 , and F 3 are reset to a value of "0", 
respectively (Step S105). 

If the result of the determination in Step SI 01 is No, 
that is, if it is concluded that the IQ switch 2 is not 
switched on, then a determination is made as to 
whether or not the value of a flag F 2 exe ' s " 1 " which indi- 
cates that a second half of the second subroutine is 
being executed (Step S106). If the result of this determi- 
nation is No, whether or not a door is opened is deter- 
mined (Step S107). If the determination result in Step 
S107 is No, it is determined whether or not the IQ-key 
insertion/extraction detecting switch 4 is switched ff, to 
thereby determine whether or not the IQ key is extracted 



from the IQ switch 2 (Step S108). If the result of this 
determination is No, that is, if the IQ switch is off, the 
second subroutine is not being executed, the doors are 
closed, and the IG key is kept inserted, then the control 

5 flow advances to the aforementioned Step S105. On the 
other hand, if the determination result in Step S108 is 
Yes, that is, if the IG key 6 has been extracted under the 
conditions that the IQ switch is off, the second subrou- 
tine is not being executed, and the doors are closed, 

io then the flag F-) is set to a value of "1 " and the flags F 2 
and F 3 are reset to a value of "0", respectively (Step 
S109). 

If the determination result in the Step S107 is Yes, 
that is, if it is concluded that a door has been opened 

is under the conditions that the IQ switch is off and the 
second subroutine is not being executed, then the flag 
F 2 is set to a value of "1" and the flags F 1 and F 3 are 
reset to a value of "0", respectively (Step S110). 

If the flag setting in Step S103, S105, S109. or 

20 S1 10 is completed, or if the determination result in Step 
S1 04 or S 106 is Yes (the third subroutine or the second 
subroutine is being executed), the execution of the flag 
setting subroutine in this control cycle is completed. In 
other words, the flags already set are kept unchanged 

25 while the second or third subroutine is being executed. 
This subroutine is executed again when a predeter- 
mined time period, corresponding to the execution inter- 
val of the subroutine, has elapsed. 

If the flag is set to a value of "1 " in the above- 

30 described flag setting subroutine, the first subroutine 
will be executed in the lamp control subroutine in FIG. 3. 

As shown in detail in FIGS. 5, 6, and 7, in the first 
subroutine, whether or not the IQ key 6 is inserted into 
the IQ switch 2 is determined (Step S201). If the result 

35 of this determination is No, it is further determined 
whether a door is opened or not (Step S202). If the 
result of this determination is No, a further determina- 
tion is made as to whether or not the value of a flag F T1 F 
is "1" which indicates that a first half of the first subrou- 

40 tine has been completed (Step S203) . If the result of this 
determination is No, whether or not the value of a flag 
Fns is which indicates that the first half of the first 
subroutine is being executed is determined (Step 
S204). If the determination result in Step S204 is No, 

45 the count value T 1 c of a first timer is reset to "0" and the 
flag Ftis <s set to a value of "1" (Step S205). On the 
other hand, if the determination result in Step S204 is 
Yes, a value of "1 " is added to the count value T 1C (Step 
S206). 

so In Step S207 (FIG. 6) following Step S205 or S206, 
the drive duty ratio D is set at a value of D LUX2 (for 
example, 50%). In the next Step S208, it is determined 
whether or not a time period T 1 (a product of the count 
value T 1C and the control period) measured by the first 

55 timer is equal to or longer than a predetermined time 
period T a (for example, 5 seconds). If the determination 
result in Step S208 is No, the duty ratio D (= D LUX2 ) 
updated in Step S207 is output (Step S209). As a result, 
the room lamp 5 is lit up at the luminance of LUX2 cor- 
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responding to the duty ratio D LUX2 . 

If the predetermined time T a has elapsed and 
hence the determination result in Step S208 becomes 
Yes, the flag F T1F is set to a value of "1" (Step S210), 
and then the Step S209 is executed. In this case, the 
determination result in the Step S203 in the next cycle 
becomes Yes, so that the control flow advances to Step 
S21 1 in FIG. 7 where it is determined whether or not the 
value of a flag F T2S is "T which indicates that a second 
half of the first subroutine is being executed. If the result 
of this determination is No. then the count value T 2C of 
a second timer is reset to "0" (Step S212), the flag F T2S 
is set to a value of "1 " (Step S21 3), and a predetermined 
value AD 1 is subtracted from the drive duty ratio D (Step 
S214). On the other hand, if the determination result in 
Step S211 is Yes, a value of T is added to the count 
value T 2C of the second timer in Step S215. Where- 
upon, the control flow advances to the aforementioned 
Step S214. 

At Step S216 following Step S214, it is determined 
whether or not a time period T 2 (corresponding to the 
count value T 2C ) measured by the second timer is equal 
to or longer than a predetermined time period T b (for 
example. 5 seconds). If the result of this determination 
is No, the duty ratio D updated in Step S214 is output 
(Step S217). Consequently, the luminance of the room 
lamp 5 gradually decreases from the luminance of 
LUX2 as time elapses. 

Subsequently, if the predetermined time period T b 
has elapsed and hence the determination result in Step 
S216 becomes Yes, then the duty ratio D is reset to 0% 
(Step S218). and this duty ratio D (= 0%) is output (Step 
S219). As a consequence, the room lamp 5 goes off, 
and the execution of the first subroutine terminates. 

If the IQ key 6 is inserted into the IG switch 2 or a 
door is opened while the first subroutine is being exe- 
cuted, so that the determination result in Step S201 or 
S202 becomes Yes, the control flow advances to Step 
S220 in which the flag F 1 is reset to a value of n 0". 
Whereupon, the execution of the first subroutine is dis- 
continued. 

As described above, when the driver turns the IG 
key 6 from the IG-on position to the IG-off position and 
then withdraws the IG key 6 from the IG switch 2 before 
opening the door, the flag F 1 is set to a value of "1" in 
the flag setting subroutine in FIG. 4, and the first sub- 
routine is executed in the lamp control routine in FIG. 3. 
In this case, the luminance of the room lamp 5 is con- 
trolled as shown in FIG. 13. 

Specifically, when the IG key 6 is extracted, the 
room lamp 5 kept switched off until then is lit up at a sec- 
ond luminance LUX2 (for example, 50% of LUX1) which 
is lower than a first luminance LUX1 provided when the 
room lamp 5 is on with the door being opened. This 
luminance is kept unchanged until a predetermined time 
period T a (for example, 5 seconds) elapses from the 
start of lighting-up of the room lamp 5. 

As described above, auxiliary illumination is pro- 
vided by the room lamp 5 when the IG key 6 is 



extracted, so that the driver and the passengers can 
easily operate inside lock knobs and inside handles at 
the time of getting off the car. Since the luminanc LUX2 
of the room lamp 5 is lower than the luminance LUX1 , 

5 the luminance of the room lamp 5 at the moment when 
the IG key 6 is extracted is clearly different from the 
luminance at the moment when the door is opened, so 
that it is found that the fighting -up of the room lamp 5 is 
not due to an incompletely closed door. 

10 On and after an elapse of the predetermined time 
T a , the luminance of the room lamp 5 gradually 
decreases from LUX2 until a predetermined time period 
T b (for example, 5 seconds) elapses. Upon elapse of 
the predetermined time T b . the lamp 5 goes off. In other 

15 words, the luminance of the room lamp 5 is subject to a 
fade-out control. 

Next, the second subroutine will be described. 
When a door is opened with the IG switch 2 being 
switched off, the flag F 2 is set to a value of "1 " and the 

20 flags F 1 and F 3 are reset to a value of "O", respectively, 
in the flag setting subroutine in FIG. 4. In this case, the 
second subroutine will be executed in the lamp control 
routine in FIG. 3. 

As shown in detail in FIGS. 8, 9. and 10, in the sec- 

25 ond subroutine, it is determined whether or not the IG 
switch is switched on (Step S301). If the result of this 
determination is No, whether or not the value of the flag 
^2 exe is "1" which indicates that a second half of the 
second subroutine is being executed is determined 

30 (Step S3 02). If the result of this determination is No, 
whether or not the doors are closed is determined (Step 
S303). If the determination result in Step S303 is No, 
the duty ratio D is set at a value of D LUX1 (Step S304), 
and this duty ratio D LUX i (for example, 100%) is output 

35 (Step S305). Consequently, the room lamp 5 comes on 
at the luminance LUX1 corresponding to the duty ratio 

D LUX1- 

if the doors are closed while the first half, in which 
the room lamp 3 is lit up at the luminance of LUX1, of 

40 the second subroutine is being executed (F 2EXE = 0), 
that is, if the determination result in Step S303 is Yes, 
the flag F 2EX e is set to a value of "1 " which indicates that 
the second half of the second subroutine is being exe- 
cuted (Step S306). Next, whether or not the value of a 

45 flag F T3F is "1" which indicates that the execution of the 
second half of the second subroutine has been com- 
pleted is determined (Step S307). If the result of this 
determination is No, it is further determined whether or 
not the value of a flag F T3S is "1" which indicates that 

so the second half of the second subroutine is being exe- 
cuted (Step S308). If the result of this determination is 
No, the count value T 3C of a third timer is reset to "0" 
(Step S309), and the flag F-^s is set to a value of "1" 
(Step S3 10). On the other hand, the determination 

55 result in Step S308 is Yes, a value of "1 " is added to the 
count value T 3C (Step S31 1). 

In Step S3 12 following Step S3 10 or S3 11, H is 
determined whether or not a time period T 3 (corre- 
sponding to the count value T 3C ) measured by the third 
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timer is equal to or longer than a predetermined time 
period T c (for example, 0.3 to 0.7 second, preferably 0.5 
second). If the result of this determination is No, th 
control flow advances to the aforementioned Step S304. 

Afterwards, if the predetermined time T c has s 
elapsed and thus the determination result in Step S3 12 
becomes Yes, the duty ratio is set at a value of D LUX3 
(for example, 75%), and this duty ratio LUX3 is output 
(Step S3 14). Consequently, the luminance of the room 
lamp 5 is controlled so as to be decreased from the io 
luminance of LUX1 to the luminance of LUX3 (for exam- 
ple, 75% of LUX1) corresponding to the duty ratio 
D LUX3- Then, a flag F T3F is set to a value of "1 " (Step 
S3 15). 

If it is concluded in Step S307 that the value of the is 
flag, F T3F is T, the control flow advances to Step S3 16 
in FIG. 10, where it is determined whether or not the 
value of a flag F X4S is "1" which indicates that the lumi- 
nance of the room lamp 5 is being decreasingly control- 
led. If the result of this determination is No, the count 20 
value T 4C of a fourth timer is reset to "0" (Step S317), 
and aflag F T4S is reset to a value of T (Step S318). On 
the other hand, if the determination result in Step S3 16 
is Yes, a value of "1" is added to the count value T 4C of 
the fourth timer. 25 

In Step S320 following Step S31 8 or S31 9. a prede- 
termined value AD 2 is subtracted from the duty ratio D. 
In Step S321 , a determination is made as to whether or 
not a time period T 4 (corresponding to the count value 
T 4C ) measured by the fourth timer is equal to or longer so 
than a predetermined time period T d (for example, 7 
seconds). If the determination result in Step S321 is No, 
the duty ratio D updated in Step S320 is output (Step 
S322). Consequently, the luminance of the room lamp 5 
is controlled so as to be decreased. 35 

If the predetermined time T d has elapsed and 
hence the determination result in Step S321 becomes 
Yes, the duty ratio D is set to "0" and is output (Steps 
S323 and S324), so that the room lamp 5 goes off. 
Then, the flags F 2 and F 2 exe are rese * to a value of "0", 40 
respectively (Step S325), and the execution of the sec- 
ond subroutine is discontinued. 

If it is concluded in Step S301 that the IG switch 2 is 
turned on during the execution of the second subrou- 
tine, the flags F 2 and F 2EXE are reset to a value of "0", 45 
respectively (Step S324), and the execution of the sec- 
ond subroutine terminates. 

As described above, if a door is opened after the 
driver turns the IG key 6 from the IG-on position to the 
IG-off position, the flag F 2 is set to a value of "1 " in the so 
flag setting subroutine in FIG. 4, and the second sub- 
routine is executed in the lamp control subroutine in 
FIG. 3. In this case, the luminance of the room lamp 5 is 
controlled as shown in FIG. 14. 

Specifically, when the door is opened, the room ss 
lamp 5 switched off until then comes on at a first lumi- 
nance LUX1. When the door is closed thereafter, the 
luminance of the room lamp 5 is decreased by one step 
to the third luminance LUX3 upon elapse of the prede- 



termined time period T c (for example, 0.5 second) from 
the moment at which the door is closed. The third lumi- 
nance is lower than the first luminance LUX1 and higher 
than the second luminance LUX2. Until the predeter- 
mined time T d (for example, 7 seconds) elapses from 
that time, the luminance of the room lamp 5 is gradually 
decreased from LUX3. When the predetermined time 
T d has elapsed, the room lamp 5 is turned off. As a 
result, the signal of "door closed" is clarified. 

' Next, the third subroutine will be described. If a 
door is opened with the IG switch 2 switched on, the flag 
F 3 is set to a value of "1" and the flags and F 2 are 
reset to a value of "0", respectively, in the flag setting 
routine shown in FIG. 4. In this case, the third subrou- 
tine is executed in the lamp control routine in FIG. 3. 

As shown in detail in FIGS. 1 1 and 12, in the third 
subroutine, a determination is made as to whether or 
not the value of a flag F 3EX e is "1" which indicates that 
a second half of the third subroutine is being executed 
(Step S401 ). If the result of this determination is No, the 
duty ratio is set at a value of D LUX1 (Step S403), and 
this duty ratio D LUX1 is output (Step S404). Conse- 
quently, the room lamp 5 is lit up at the luminance IUX1 
corresponding to the duty ratio D L uxi* On the other 
hand, if the determination result in Step S402 is Yes, the 
flag F 3EXE is set to a value of "1" (Step S405), and a 
determination is made in Step S406 in FIG. 12 as to 
whether or not the value of a flag F T5S is T which indi- 
cates that the luminance of the room lamp 5 is being 
controlled decreasingly. If the result of this determina- 
tion is No, the count value Tsc of a fifth timer is reset to 
"0" (Step S407), and the flag F T5S is set to a value of "1 " 
(Step S408). On the other hand, if the determination 
result in Step S406 is Yes, a value of "1 " is added to the 
count value T 5C of the fifth timer (Step S409). 

In Step S410 following Step S408 or S409, a prede- 
termined value AD 3 is subtracted from the duty ratio D. 
Next, whether or not a time period T 5 (corresponding to 
count value T 5C ) measured by the fifth timer is equal to 
or greater than a predetermined value T e (for example, 
1.2 seconds) is determined (Step S411). If the determi- 
nation result is No. the duty ratio D updated in Step 
S411 is output (Step S412). Consequently, the lumi- 
nance of the room lamp 5 is controlled so as to be 
decreased. 

When the lamp control in the aforementioned Step 
S404 or S412 is completed, the execution of this sub- 
routine in the present control cycle terminates. When a 
predetermined time period corresponding to the sub- 
routine execution period has elapsed thereafter, the 
subroutine is executed again from Step S401 . 

If the determination result in Step S41 1 is Yes, on 
the other hand, the duty ratio D is reset to "0" (Step 
S413) and the duty ratio D of 0% is output (Step S414), 
so that the room lamp 5 is turned off. Further, the values 
of the flags F 3 and F 3EXE are reset to "0" (Step S415), 
and the execution of the third subroutine terminates. 

As described above, if a door is opened with the IG 
key 6 being at the IG-on position, the flag F 3 is set to a 
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value of T in the flag setting subroutine in FIG. 4 t and 
hence the third subroutine is executed in the lamp con- 
trol routine in FIG. 3. In this case, the luminance of the 
room lamp 5 is controlled as shown in FIG. 15. 

More Specifically, when a door is opened, the room s 
lamp 5 which has been switched off comes on at the 
first luminance LUX1. The luminance of the room lamp 
5 gradually decreases from the first luminance LUX1 
from the moment when the door is closed thereafter to 
the moment when a predetermined time period T e (for 10 
example, 1 .2 seconds) has elapsed since the closing of 
the door. The room lamp 5 goes off when the predeter- 
mined time T e has elapsed. 

In the following, an example of the turning on/off 
control of the room lamp 5 will be described with refer- 15 
ence to FIG. 16. This on/off control is carried out by the 
lamp control routine shown in FIG. 3 and including the 
first, second, and third subroutines. 

When the driver or a passenger opens a door of a 
parked car to get on it (time point of t1 in FIG. 16), the 20 
door switch 3 is turned on. At this time, the IG switch 2 
is switched off, so that the flag F 2 is set to a value of "1 " 
in the flag setting subroutine in FIG. 4. As a result, the 
execution of the second subroutine is started in the 
lamp control routine in FIG. 3, and hence the room lamp 25 
5 comes on at the luminance LUX1 . When the driver in 
the car closes the door subsequently, the luminance of 
the room lamp 5 is decreased by one step from LUX1 to 
LUX3 at the moment at which a predetermined time 
period T c has elapsed since the closing of the door. Fur- 30 
ther, the luminance of the room lamp 5 is gradually 
decreased for a predetermined period of time T d . Dur- 
ing this period, the insertion of the IG key 6 into the key 
hole of the IG switch 2 does not affect on the on/off con- 
trol of the room lamp, so that the luminance of the room 35 
lamp 5 is permitted to gradually decrease. Upon elapse 
of the predetermined time T d from the moment the lumi- 
nance of the room lamp 5 begins to decrease, the room 
lamp 5 goes off (the execution of the second subroutine 
terminates). 40 

Here, let it be assumed that, immediately after the 
riding in the car, the driver or a passenger needs to get 
off the car for some reason. On this occasion, when the 
IG key 6 is extracted before a door is opened, the IG-key 
insertion/extraction detecting switch 4 is turned on (time 45 
point of t2 in FIG. 16) and the flag F 1 is set to a value of 
T, so that the execution of the first subroutine is 
started. Consequently, the room lamp 5 is lit up at the 
luminance LUX2. After the luminance of LUX2 is kept 
for a predetermined time period T a , the room lamp 5 so 
becomes dark gradually by fade-out control. When a 
predetermined time period T b has elapsed from the 
start of the fade-out control, the room lamp 5 goes off 
(the execution of the first subroutine terminates). In a 
case where the driver or a passenger does not get off 55 
the car just after riding in it, a similar turning on/off con- 
trol is carried out when the IG key 6 is extracted, with the 
doors closed, at the time the driver and passengers get 
off the car after driving the car to their designation. 



Just after the IG key 6 is extracted, the driver or a 
passenger usually opens the door to get off the car. 
However, the driver sometimes inserts the IG key 6 
again and turns it to the IG-on position, without getting 
off the car. If the driver opens the door under such a 
condition (time point of t3 in FIG. 16), the flag F 3 is set 
to a value of "1 " in the flag setting subroutine, and hence 
the execution of the third subroutine is started in the 
lamp control routine. As a consequence, the room lamp 
5 kept off until then comes on at the luminance LUX1. 
When the door is closed thereafter, the luminance of the 
room lamp 5 gradually decreases for a predetermined 
time period T e . Upon elapse of the time period T e since 
the door was closed, the room lamp 5 goes off (the exe- 
cution of the third subroutine terminates). 

Subsequently, when the driver turns the IG key 6 to 
the IG-off position and then withdraws the IG key 6 (time 
point of t4 in FIG. 16), the flag F 1 is set to a value of "1", 
so that the first subroutine is started. Consequently, the 
room lamp 5 comes on at the luminance LUX2. When 
the door is opened (time point of t5) while the room lamp 
5 is being switched on (while the first subroutine is being 
executed), the determination result in Step S202 in the 
first subroutine becomes Yes, so that the f lag F t is reset 
to a value of "0" and the flag F 2 is set to a value of "1 * in 
the flag setting routine in FIG. 4. Hence, the second 
subroutine is started in the lamp control routine in FIG. 
3. 

if the door is opened while the room lamp 5 is being 
switched on, the control unit 1 judges that the driver or 
the passenger is going to get off the car, and causes the 
luminance of the room lamp 5 to increase to the first 
luminance LUX1, as shown in FIG. 16 and as indicated 
by broken line in FIG. 13. Meanwhile, a similar control 
for increasing the luminance is carried out to increase 
the luminance of the room lamp 5 from LUX2 to LUX1 in 
a case where the door is opened white the luminance of 
the room lamp 5 is being decreasingly controlled by the 
first subroutine. 

Even if the IG key 6 is inserted while the room lamp 
5 is being lit up at the luminance LUX1 (during the exe- 
cution of the second subroutine) (see FIG. 16), the sec- 
ond subroutine is executed successively. Therefore, the 
luminance of the room lamp 5 is kept at LUX1 as long as 
the door is open. 

When the IG key 6 is subsequently turned to the on 
position and hence the IG switch 2 is turned on (time 
point of t6), the determination result in Step S301 in the 
second subroutine becomes Yes, so that the flag F 2 is 
reset to a value of "0" and the flag F 3 is set to a value of 
T in the flag setting subroutine, whereby the third sub- 
routine is started. Therefore, the luminance of the room 
lamp 5 is kept maintained at LUX1 . 

When the door is closed in this condition (time point 
of t7), the room lamp 5 is controlled such that the lumi- 
nance gradually decreases, and is then turned off (the 
execution of the third subroutine terminates). 

Afterwards, the first subroutine is started when the 
IG key 6 is turned to the IG-off position and extracted 
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from the IQ switch 2 (time point of t8) t and accordingly 
the room lamp 5 is lit up at the luminance LUX2. When 
the IG key 6 is inserted in this condition, the execution of 
the first subroutine is discontinued immediately. In this 
case, the flags F<| , F 2 , and F 3 are reset to a value of "0", 5 
respectively, so that the room lamp 5 goes off. 

When the IG key 6 is extracted again, the first sub- 
routine is executed, whereby the room lamp 5 comes on 
at the luminance LUX2 again. 

The execution of the first subroutine is discontinued w 
and the execution of the second subroutine is started 
when the door is opened while the room lamp 5 is being 
lit up at the luminance LUX2 (time point of t9). As a 
result, the luminance of the room lamp 5 increases to 
LUX1. When a predetermined time period T c elapses is 
from the moment the door is closed, the luminance of 
the room lamp 5 is decreased by one step to LUX3, and 
is then gradually decreased. The room lamp 5 is 
switched off, when the IG key 6 is turned to the IG-on 
position to turn on the IG switch (time point of t1 0) while 20 
the room lamp 5 is being controlled (subjected to fade- 
out control) such that its luminance gradually 
decreases. 

The above-described example of turning on/off 
control (FIG. 1 6) explains various features of the control 2s 
apparatus and control method of the present invention. 
Usually, a simple control as shown in FIGS. 13, 14, or 
15 is carried out. 

The room lamp control apparatus and method of 
the present invention is not limited to the foregoing 30 
embodiment, and may be modified in various manners. 

In the lighting-up of the room lamp 5, for example, 
the room lamp 5 may be controlled in such a manner 
that the luminance gradually increases from a switched- 
off state. For instance, the control procedure in the first 35 
subroutine executed by the control unit 1 may be modi- 
fied such that the luminance of the room lamp 5 gradu- 
ally increases from 0 to LUX2 until a predetermined 
time period T ( (for example, 0.3 second) elapses from 
the moment at which the IG key 6 was extracted from 40 
the IG switch 2, as shown in FIG. 1 7. The luminance of 
the room lamp 5 may be gradually decreased until a 
predetermined time period T g (for example, 0.3 second) 
elapses from the moment at which the IG key 6 was 
inserted while the first subroutine was being executed, 45 
so that the room lamp 5 may be turned off upon elapse 
of a time period T g . The control flows for the modifica- 
tions mentioned above and described below can be 
attained easily by referring to the description of the pre- 
ferred embodiment; therefore, detailed explanations so 
therefor will be omitted. 

Further, the control procedure in the second sub- 
routine may be modified 6uch that the luminance of the 
room lamp 5 gradually increases from 0 to LUX 1 in a 
predetermined time period T h (for example, 0.6 second) ss 
when a door is opened with the IG key 6 being at the IG- 
off position, as shown in FIG. 18. 

Also, the third subroutine may be modified such that 
the luminance of the room lamp 5 gradually increases 



from 0 to LUX1 in a predetermined time T h , as shown in 
FIG. 1 9, when a door is opened with the IG key 6 being 
at the IG-on position. 

As described above, illumination having a sense of 
high grade, a sense of hospitality, a sense of control, 
etc. can be provided by giving short fade-in on the occa- 
sion that the room lamp kept in a switched-off state is 
tuned on. 

Claims 

1. In a method for controlling an automotive room 
lamp disposed in an interior of an automobile in 
which the room lamp is subject to an on/off control 
responsive to opening and closing of a door of the 
automobile, the automotive room lamp control 
method comprising the steps of: 

detecting the opening and closing of the door; 
detecting insertion and extraction of an ignition 
key into and from an ignition switch of the auto- 
mobile; and 

turning on the room lamp when the ignition key 
is extracted from the ignition switch with the 
door being closed. 

2. The automotive room lamp control method accord- 
ing to claim 1 f wherein the room lamp switched off 
until then is lit up at a second luminance when the 
ignition key is extracted from the ignition switch with 
the door being closed, the second luminance being 
lower than a first luminance provided when the 
room lamp is switched on with the door being open. 

3. The automotive room lamp control method accord- 
ing to claim 2, wherein the room lamp is lit up at the 
first luminance at a moment when the door is 
opened while the room lamp is being lit up at the 
second luminance. 

4. The automotive room lamp control method accord- 
ing to claim 2, wherein the room lamp is kept lit up 
at the second luminance for a predetermined time 
period, and then a luminance of the room lamp is 
gradually decreased and the room lamp is turned 
off thereafter. 

5. The automotive room lamp control method accord- 
ing to claim 3, wherein a luminance of the room 
lamp is gradually decreased on and after an elapse 
of a predetermined time period since the door 
which was opened while the room lamp was being 
lit up at the second luminance was closed, and the 
room lamp is turned off thereafter. 

6. The automotive room lamp control method accord- 
ing to claim 3, wherein a luminance of the room 
lamp is decreased once to a third luminance when 
the door which was opened while the room lamp 
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was being lit up at the second luminance is closed, 
the third luminance being lower than the first lumi- 
nance and higher than the second luminance. 

7. The automotive room lamp control method accord- 
ing to claim 3, wherein a luminance of the room 
lamp is decreased once to the third luminance 
when a predetermined time period has elapsed 
since the door which was Opened while the room 
lamp was being lit up at the second luminance was 
closed and is gradually decreased from the third 
luminance, and the room lamp is switched off there- 
after. 

8. The automotive room lamp control method accord- 
ing to claim 1, wherein a luminance of the room 
lamp kept switched off is gradually increased to the 
second luminance from a moment when the ignition 
key is extracted from the ignition switch with the 
door being closed, the second luminance being 
lower than the first luminance provided when the 
room lamp is switched on with the door being open. 

9. The automotive room lamp control method accord- 
ing to any one of claims 2-5, wherein a luminance of 
the room lamp is gradually increased from the sec- 
ond luminance to the first luminance from a 
moment when the door is opened while the room 
lamp is being lit up at the second luminance. 

10. The automotive room lamp control method accord- 
ing to any one of claims 3 and 5-8, wherein a lumi- 
nance of the room lamp-is gradually increased from 
the second luminance to the first luminance. 

11. In an apparatus for controlling an automotive room 
lamp disposed in an interior of an automobile in 
which the room lamp is subject to an on/off control 
responsive to opening and closing of a door of the 
automobile, the automotive room lamp control 
apparatus comprising: 

door opening/closing detecting means for 
detecting the opening and closing of the door 
and for outputting a door-closure signal when 
the door is closed; 

insertion/extraction detecting means for detect- 
ing insertion and extraction of an ignition key 
into and from an ignition switch of the automo- 
bile and for outputting an ignition-key-extraction 
signal when the ignition key is extracted from 
the ignition switch; and 

control means for turning on the room lamp 
when supplied with the door-closure signal 
from sard door opening/closing detecting 
means and with the ignition-key- extraction sig- 
nal from said insertion/extraction detecting 
means. 



12. The automotive room lamp control apparatus 
according to claim 1 1 , wherein said control means 
causes the room lamp, switched off until then, to be 
lit up at a second luminance when the ignition key is 
extracted from the ignition switch with the door 
being closed, and the second luminance is lower 
than a first luminance provided when the room lamp 
is switched on with the door being open. 

13. The automotive room lamp control apparatus 
according to claim 11, wherein said control means 
turns on the room lamp at the first luminance when 
the door is opened while the room lamp is being lit 
up at the second luminance. 

14. The automotive room lamp control apparatus 
according to claim ,1 1 , wherein said control means 
keeps the room lamp lit up at the second luminance 
for a predetermined time, gradually decreases a 
luminance of the room lamp, and then turns off the 
room lamp. 

15. The automotive room lamp control apparatus 
according to claim 11, wherein said control means 
gradually decreases a luminance of the room lamp 
from a moment when a predetermined time period 
has elapsed since the door which was opened 
while the room lamp was being lit up at the second 
luminance was closed, and then said control means 
turns off the room lamp. 

16. The automotive room lamp control apparatus 
according to claim 11, wherein the control means 
causes a luminance of the room lamp, switched off 
until then, to gradually increase to a second lumi- 
nance from a moment when the ignition key is 
extracted from the ignition switch with the door 
being closed, and the second luminance is lower 
than a first luminance provided when the room famp 
is switched on with the door being open. 

17. The automotive room lamp control apparatus 
according to any one of claims 12-15, wherein said 
control means causes a luminance of the room 
lamp, switched off until then, to gradually increase 
to the second luminance from a moment when the 
ignition key is extracted from the ignition switch with 
the door being open. 
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